Developing an Linear-Parameter Varying Model for
Thymocyte Development with Age
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ABSTRACT EXPERIMENTAL DATA RESULTS

T cell progenitors undergo a series of differentiation steps to produce seli-tolerant, We monitored the number of thymocyte and TEC from experimental data of We estimated the rate of changes of DN, DP and SP thymocytes with age in
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We specified each stage with a box and no significant influence with positive
and negative limits in the graphs. Positive coefficients subsequent to

* An LPV system is a linear state-space model whose dynamics vary as a

_ CMJ function of certain time-varying parameters called scheduling variables. specified stage illustrate feedback loops in the model for male and female
* LPV models estimate linear equations for rate of changes of the number of mice. These feedback loops changed with aging consistent with changes that

each thymocyte in terms of number of other thymocytes and TEC numbers happen in TEC numbers with age. Furthermore, developed models for male

Medulla for male and female mice. and female mice present quite different thymocyte development mechanism.

* In this study, we developed an LPV model and considered thymus

microenvironment as a dynamic system with TEC numbers as scheduling
variables that control thymocyte development.

CONCLUSION

T cell development in the thymus [1]

Our model reflect that TEC numbers have a significant influence on thymocyte
development. Unexpectedly, we observed feedback loops in thymocyte
development for both male and female mice. These feedback loops changed
consistent with changes that happen in TEC numbers with age. These results
could provide new insights into mechanisms controlling thymocyte development
and identify novel approaches to improve thymocyte production with aging.

[1] Gordon, J. and Manley, N.R., 2011. Mechanisms of thymus organogene-
sis and morphogenesis. Development, 138(18), pp.3865-3878.
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